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SUMMARY OF WORK (200 words or less - underline keywords) 

The objectives are ' to elucidate the mechanisms of dependence upon opiate 
and of tolerance to these compounds and to define the normal functions of the 
newly discovered endogenous opiate peptides. 
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Project Description: 

Major Findings: Clonal cell lines.with morphine receptors were found and 
were used to study the mechanism of. action of narcotics. Morphine and other 
narcotics were found to affect adenylate cyclase in two ways, mediated by the 
opiate receptor: (1) narcotics inhibit adenylate cyclase activity, and (2) 
when cells are cultured in the presence of morphine for 12 to 48 hours an in- 
crease in adenylate cyclase activity is observed which compensates for the 
inhibition of enzyme activity by morphine. Cells then have.normal CAMP levels 
and appear tolerant to morphine because the increase in adenylate cyclase ac- 

.tivity is approximately equal to the inhibition of enzyme activity by morphine. 
However, the cells then are dependent upon morphine to maintain normal cAMP 
levels. Withdrawal of morphine, or displacement of the narcotic from the opiate 
receptor by the antagonist, naloxone, reverses the inhibition and results in 
the synthesis of abnormally high levels of CAMP. Thus, dual regulation of 
adenylate cyclase by narcotics accounts for narcotic dependence and tolerance. 
The recently discovered endogenous opiate peptides, Met-enkephalin and 
Leu-enkephalin, also were shown to be potent inhibitors of adenylate cyclase. 
These results show that the endogenous opiate peptides and narcotics act as 
pleiotropic regulators of other species of receptors which are coupled to the 
activation of adenylate cyclase. In this way, the opiates alter the perception 
of neurons to incoming messages. 

Significance to Biomedical Research: The biochemical basis for narcotic 
dependence and tolerance has been established and the mode of action and the 
normal role of the endogenous opiate peptides have been clarified. 

Proposed Course: Further studies on the mechanism of dual regulation of 
adenylate cyclase are in progress. 
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